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How WE LOVE IT, that good oliff 
summer sun and air. Almost over} 
night it seems, windows up| 
doors fly open and out pour fish. 
ermen, golfers, picnickers an¢ 
beach-goers. And how restful an 
relaxing are times spent with O): 
Sol when taken in correctly size 


doses and with proper protection. 


So fit your patients with Con: 
nental Chromat lenses and wis 
them a happy summer seasor 
knowing that their eyes wil! » 
free from the strain of harsh glaf 
and burning reflections. Chrom 
is a tested green lens tint whic 
comes in three shades, A, B, an 
C. Through it, useful light is tran: | 
mitted and visual accuity uni} 
fected, while harmful, infra-red 
heat rays are blocked out. Recon 
mend an extra pair of Chromit 
glasses. Make sure that your p 
tients are equipped for their dat 


with the sun. 


Chromat comes in Ultex bifocals « 
Kurova single vision and there “4 


blanks to accommodate sun glass siz 
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1 During the war and since, demand 
for quality bifocal lenses has been at an 
all-time high. With ever-increasing 
production schedules, there still have 
not been enough Bausch & Lomb bifo- 
cals to meet professional requirements. 

Bausch & Lomb has devoted years of 
intensive effort to the solution of this 
problem. Today the result of this work 
has been attained. A whole plant, sep- 
arate from the rest of the factory, is 
devoted to bifocal production. Four 


whole floors of new equipment are now 


in production. Output is at the highest 
level in Bausch & Lomb history. 

And more Bausch & Lomb bifocals is 
not the whole story. They’re better 
bifocals, too. The new equipment has 
been designed to make bifocals by new 
methods. Tolerances are closer, inspec- 
tions tighter, performance uniform. 
In bifocals, “Bausch & Lomb Quality” 
is more than ever the standard of 
optical excellence. 

These are lenses which merit your 


highest professional confidence. 


BAUSCH LOMB 


OPTICAL COMPANY 


ROCHESTER 2, N.Y. 
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ADVERTISEMENTS 
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IN THE FIELD OF 


ABSORPTIVE LENSES 


Titmus 
VELVET-LITE 


Absorbs the ultra violet, reduces total 
visible radiation. In A, B, C, and D shades, 
for neutral, natural absorption. 


Tilmus 
CROOKES 


Absorbs the ultra violet, reduces visible 
radiation evenly. In A, B, C, and D shades, 
with objects retaining color values. 


Tilmus 
CONTRA-GLARE 


Absorbs the infra red and the ultra violet, 
reduces visible radiation evenly. In A, B, C, 
and D shades, with controlled transmittance. 


TITMUS ABSORPTIVE LENSES ARE AVAILABLE IN BOTH SINGLE-VISION AND BIFOCAL FORMS 


TITMUS Optical Company 


“World's Largest Independent Manufacturers of 
First-Quality Ophthalmic Lenses” y 4 


PETERSBURG. VIRGINIA, U. S. A. —_— 
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ADVERTISEMENTS 


STYLEFLO Arcway Ful-Vue smartness plus a vogue- 
setting pierced bridge! The result? Art-Craft's Delmar...a mounting 
outstanding in fit, comfort, good looks and patient appeal. 
No. 5275—1/10 12K Gold-Filled with 1OK Gold Bridge. 


\rt-Craft OPTICAL COMPANY ROCHESTER 6, N. Y. 
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ADVERTISEMENTS 


BENJAMIN FRANKLIN tests his bifocal eyeglasses in a Philadelphia Print Shop 


HIs VISION OPENED THE EYES OF MEN 


We know him as a gifted statesman, philosopher, author; as printer and inventor. We enjoy the fruits of 
his genius in the very fabric of our government and in our knowledge of the secret of lightning. Truly, 
Benjamin Franklin did open our eyes to untold wonders. But countless men and women are preeminently 
indebted to Franklin for one great gift—the invention of bifocal glasses. George Washington was among 
the first to benefit by these eyeglasses for near and far c>eing. Our own generation enjoys ever-increasing 
visual comfort from this outstanding endowment which has cxtended the time-span and physical range 


of our most precious sense—vision. 


Benjamin Franklin's bifocals were crudely put together. Modern science has made the line of separation virtu- 
ally umperceptible and un other ways has tremendously improved the bifocal lens. Even trifocal lenses are now 
available for near point, mid point and far point seeing. Through the services and skills of the men of modern 
ophthalmic science — ophthalmolog a phthal disp (op )—good vision 
that brings us 83% of our knowledge is within the reach of all... Have you had your eyes examined lately? 


BETTER VISION INSTITUTE, INC., 630 FIFTH AVENUE, NEW YORK 20, N.Y. 


BETTER VISION 
FOR BETTER LIVING 


This story of Benjamin Franklin’s ingenious contribution 
to visual efficiency is another in the Institute’s series of 
historical advertisements on Great Men of Vision which 
is focusing the eyes and minds of millions of magazine 
readers on the universal need for professional eye care. 
BETTER VISION INSTITUTE, INC., 630 Fifth Ave., New York. 
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THE NEED FOR EDUCATION NEVER ENDS 
VE The Institute's advertisements appear in the Saturday Evening Pos!, 
American, Ladies’ Home Journal, Country Gentlonan, | yzels. 
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ADVERTISEMENTS 


CERTIFICATE 


the Univis Guarantee 


Genuine Univis Lenses are identified by the 
inconspicuous straight-top segment and are 
always accompanied by the Univis Guarantee 
Certificate. 

This certificate distinguishes the authentic, 
quality-controlled product. It is your guarantee 
of the genuine. Always insist on certificates 
like these from the factory and from your 
supply laboratory. 


THE UNIVIS LENS CO. - DAYTON i, QHIO 
U I 


BIFOCALS and TRIFOCALS 


USE UNIVIS COMPLETE MULTIFOCAL SERVICE 
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ADVERTISEMENTS 


RADDE’S translation 
Spatial Sense & Movements 


of the Eye 


The American Academy of Optometry takes pleasure in offering to you one of Optom- 
etry’s finest contributions to science, Ewald Hering’s “Der Raumsinn Und Die Bewegungen 
Des Auges,” translated into English for the first time. 


This text about which you have heard so much is now available—translated by Doctor 
Carl A. Radde, a member of the American Academy, eminently fitted for the task; it brings 
to you in Hering’s own words his work on: 


Retinal Correspondence Movements of the Eye 
The Horopter The Influence of Experience 
The Contest of Contours Stereoscopy 


The Law of Identical Points Binocular Color Mixture 
Accuracy of Localization in Space 


No Optometrist and certainly no student can afford to be without this text which in 
every sense ranks with that of Helmholtz and Donders. It will hold your interest as no other 
text in Physiologic Optics has ever done—every page, every diagram—for it is written in a 
style which because of the sincere simplicity of expression will make you want to read on 
and on. In simple, easy and absorbing manner, it discusses the most complex of psycho- 
physiological problems. 


A SOUND BACKGROUND FOR ORTHOPTIC WORK 


NOW READY—ORDER YOUR COPY TODAY—$S5.00 POSTPAID 


SPECIAL ORDER FORM ————--—--—~ - 


DR. CAREL C. KOCH, Secretary 
American Academy of Optometry 
Foshay Tower, Minneapolis 2, Minn. 


Dear Doctor Koch: 
Please send me, postage paid, one cloth bound copy of the new English translation of Ewald Hering’s 
SPATIAL SENSES AND MOVEMENTS OF THE EYE, as written by Dr. Carl A. Radde, and published by the 


Academy. 
I enclose Money Order or Check for $5.00 in full payment. 
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Destined to sweep the country... 


Latest addition to the Dean family 
with delightfully upswept rims to lend 
a fresh, glamorous appeal to the basic 
Dean design. Everyone who has previewed 
this beautiful frame has been unstinting in 
his praise. Designed, of course, to please 


smart, fashion-wise women everywhere. 


Available in Pink, Pink-Pearl, Blue-Pearl and Demi-Blonde. 
Eye Sizes: 40, 42, 44, 46. Complete range of bridge sizes. 


ASK YOUR SUPPLY HOUSE FORA SAMPLE TODAY! 


BAY STATE OPTICAL COMPANY 


ATTLEBORO, MASSACHUSETTS 
CHICAGO: 29 East Madison Street 
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the AO MICROMATIC OPHTHALMOMETER) 


Applying the Micromatic Ophthalmometer in every refraction 
facilitates the entire examination and represents a positive step in deter- 
mining the optimum correction. 
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in objective refractive examinations 


Here is a truly great instrument designed to provide accurate ob- 
jective measurement of anterior corneal curvature. The readings 
include radius of curvature and dioptric power in both primary and sec- 

ondary meridians as well as the resultant corneal astigmatism and its axis. 

The objective data thus provided supplements the retinoscopic find- 

ings by indicating that portion of the total astigmatism due to corneal 
curvature or, in the case of an aphakic eye, the total astigmatism. Ir- 
regular astigmatism is immediately apparent and in many cases, where 
retinoscopic findings are unsatisfactory, the instrument proves invaluable. 
Automatic Computation, Micromatic Adjustment, One Position Operation, 
Achromatic Optics, Ease of Objective Measurement—all are prime features 
which enable you to conduct your examination quickly and with accuracy. 
This precision instrument conforms with the highest standards of AO quality, 


Write today to Dept. CP-1, 
American Optical Company, 
Southbridge, Mass., for illus- 


trated booklet. 


American @& Optical 
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ADVERTISEMENTS 


Outstanding Bausch & Lomb Mountings 
Riggs Offers this Most Complete Line for Your Mounting Requirements 


LOOK TO THESE NAMES IN MOUNTINGS: BALGRIP—FLEXMONT—LOXIT—BALCREST. Wherever eyewear Is prescribed, this 
diversified Bausch & Lomb line has an envied reputation for the finest constructional materials, unequalled craftsmanship, 
and beauty of design. These are the distinguished features of the mountings shown here. 

Riggs offers this most complete line to fill your mounting needs. From these 4 outstanding Bausch & Lomb mountings, 
you can make a selection that will meet the requirements of every patient, from the reserved executive to those who 


prefer eyewear that reflects trim modern beauty. 


Give your patients eyewear of distinction and unobstructed vision by prescribing gold filled rimless mountings — 
ask your Riggs representative to show you not 1 not 2 not 3, but all 4. 


BALGRIP tension mount is a new structural principle . . . lenses 
are held in tension. This new ‘strapless’ construction is distinc- 
tive and attractive. It has instant appeal to style minded patients. 

Positive lens alignment is completely assured by the stiffness of 
the lens arms and elimination of screws. Wider, unobstructed 
edge-to-edge vision is made possible by this new strapless rimless 
design. 


ils. 


BALCREST earns its beauty by its simplicity of structural design. 
Cushioned in tiny coil springs, lenses in Balcrest ride free from 
shock and strain. Patients prefer Balcrest for its trim, modern 
beauty. Adaptable to all prescription lenses, Balcrest’s construc- 
tion eliminates front ear and shoe common to ordinary rimless. 
For smart appearance, for comfort and patient satisfaction, 
prescribe Balcrest. 


FLEXMONT is a new spring strap construction with these out- 
standing and exclusive advantages: Permanent lens alignment— 
maximum shock resistance—simplified assembly—life time spring 
—secure screw attachment. Here is a revolutionary strap design 
with positive spring action which at all times hold the lens in 
prescribed position. 


LOXIT, the molded rivet mounting, is a versatile mounting 
adopted for practically all types of prescription lenses and enjoys 
a nation wide demand. Discriminating men and women choose 
Loxit for smartness and a practical rimless mounting. Loxit hos 
attained a place of leadership among quality mountings by its 
popular acceptance throughout the years. 


Riggs Company 


Distributors of Bausch & Lomb Ophthalmic Products 
GENERAL OFFICES: CHICAGO +» SAN FRANCISCO + BRANCHES IN PRINCIPAL WESTERN & MIDWESTERN CITIES 
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A SUMMARY OF CERTAIN OPPOSED VIEWPOINTS IN 
FITTING CONTACT LENSES* 


Charles S. Bridgman} 
U. S. Navy, Special Devices Center 
Port Washington, New York 


This review is designed to summarize certain of the current prac- 
tices in and opinions regarding the fitting of contact lenses. Probably 
no new information will be provided for those who are broadly 
acquainted with this field, but those who are not active in contact lens 
work or who have been exposed to one particular group of techniques 
may welcome the comparisons set forth below. Conceivably, practitioners 
of more advanced status will find explicit statement of problems and 
questions they have faced, and will favor the writer with the benefit of 
their experiences and opinions. 

It is interesting to note that most of the topics to be discussed can 
be formulated in terms of opposition between divergent practices. 
Furthermore, it is indicative of a lack of controlled research that for the 
most part it is only possible to marshal expert opinion in support of one 
side or the other where such differences in procedure exist. 

Probably the most widely publicized difference in basic procedure 
in the fitting of contact lenses is that between the molding and trial lens 
techniques. Instead of attempting a statement of the arguments for and 
against these methods, an analysis will be presented of other controversies 
which have attracted less attention, but which, when thoroughly ex- 
plored, tend to minimize the importance of the distinction between trial 
and impression methods. What is implied is that most of the questions 
to be discussed apply equally to trial and molding techniques. Once the 


*Read before the annual meeting of the American Academy of Optometry, Chi- 
cago, Illinois, December 14, 1947. For publication in the August, 1948, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY. 

FOptometrist. Fellow, American Academy of Optometry. 
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VIEWPOINTS IN CONTACT LENS FITTING—BRIDGMAN 


questions are answered, it will be possible to put the answers into practice 
with either method. 

The most fundamental differences of opinion center about the ‘‘de- 
sign of the lens.’’ This term refers to the various contours and dimensions 
to be built into a lens. The most important question concerns the shape 
of the inner surface of the limbus area. Lenses can be classified in two cate- 
gories. Either they possess a sudden or abrupt transition in curvature 
from that of the scleral section to that of the corneal section, or they are 
designed to provide a gradual transition. The limbal section, or transi- 
tion zone, is very narrow in the former case, and may be as much as four 
millimeters or even more in the latter. Again it should be noted that this 
description applies to the internal or contact surface of the lens. The 
external surface may or may not parallel the internal surface in this 
region. Figure | will clarify the terms used in this description, and pro- 
vide a comparison of the two designs. 


Fig. 1. Horizontal cross-section of contact lens showing abrupt transition from 
scleral to corneal section on left side and gradual transition on right. 


In general, an abrupt transition lens provides narrow limbus clear- 
ance, and a gradual transition lens provides relatively wide clearance. 
By limbus clearance is designated the distance along the sclera (in a 
meridional direction) from the termination of the cornea to the point 
where the lens first comes in contact with the conjunctiva. The lens is 
considered to come in contact with the conjunctiva at the visible limit of 
the fluorescein pool. It should be noted that this is not a completely re- 
liable criterion of contact, and that contact indicated in this way may 
not be very effective. Furthermore, the variation of the extent of clearance 
with different positions of the eye should not be overlooked. 

It should be noted in passing that both these designs can be achieved 
in trial and in molded lenses. This will be true for the other differences 
in design to be considered. 

The early Mueller blown lenses can be considered the prototype of 
the gradual transition design. Yet in the recent history of contact lenses 
this type has had a later appearance than the abrupt transition type 
of lens. 


Norrow * 
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The claimed advantages of wide limbus clearance are longer wearing 
time because of absence of pressure and contact in the limbus region, and 
greater comfort through the avoidance of contact, either occasional or fre- 
quent, of the limited transition zone with the periphery of the cornea.° 
The advocates of the narrow clearance lens dispute these claims, and there 
is no completely satisfactory objective evidence which a neutral observer 
can cite to settle the question of superiority. Nevertheless, there are cer- 
tain pertinent observations which can be made. 

To one familiar with the discomfort experienced when all of the 
older types of trial lenses were worn, save those few which approximated 
a good fit, the comparatively satisfactory comfort obtained with almost 
any trial lens having a more gradual transition zone is quite remarkable. 
The same is true for molded lenses, i.e., it is a common observation that 
patients will tolerate at least for short periods an ill-fitting lens with 
gradual transition. However, these facts cannot be taken as evidence of 
the superiority of this design when properly fitting lenses are considered. 

It is possible to account for the comfort advantages mentioned 
above not only in terms of the avoidance of corneal contact produced by 
widening the limbal clearance, but also by noting that when corneal con- 
tact does occur, it is not intensely uncomfortable, and may not even be 
aoticed. The reason for this tolerance of contact is readily apparent if one 
inquires into the nature of pressure sensitivity. 

Sensory physiologists have long known that the pressure receptors 
in the skin and other epithelial surfaces are effectively stimulated only 
by a gradient or change in pressure from one point to another. The degree 
of effect is more nearly proportional to the steepness of the gradient than 
to the total intensity. Thus when a finger is held in mercury, it feels as 
though there were a ring around the finger located at the surface of the 
mercury, i.e., in the region where there is a difference in pressure. 
Similarly, the receptors of the cornea are actively stimulated by pressure 
from a small object, such as the proverbial fleck of cinder, because of the 
sharp difference in pressure between the area of contact and the imme- 
diately surrounding area. On the other hand, the considerable pressure 
of the lid is scarcely felt because of the gradual increase of pressure applied 
by the margin of the lid. With the eye closed and the cornea subjected 
to an even pressure over its entire surface, there is essentially no stimula- 
tion of the cornea. The absence of discomfort of corneal origin when an 
impression of the eye is made can be accounted for on the same basis. In 
the same way, when a smooth transition zone comes in contact with the 
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cornea, a considerable area is likely to be involved, and in any event there 
will be no sudden increase of pressure, because the surface of the lens 
will come in contact with the cornea smoothly at a small angle, and the 
contact will scarcely be felt. 

There is an obvious correlation between the amount of discomfort 
and the potential extent of corneal abrasion when a foreign body comes 
in contact with the cornea. Still the absence of discomfort does not insure 
the impossibility of abrasion. Expert opinion differs concerning the 
seriousness of corneal contact. The post-fluorescein test of Conlogue* 
should provide an approach to the solution of the question, in which the 
classical position that all corneal contact must be avoided has been so 
strongly held that only recently have a few practitioners been willing to 
admit the obvious fact that many lenses give some degree of corneal con- 
tact with some positions of the eye. 

Lenses with a gradtial transition were developed primarily with 
the purpose of avoiding limbal contact. However, with increasing limbal 
clearance the lens is supported on progressively looser tissue, so that 
increasing amounts of relative movement between the lens and the eye 
(‘dynamic lag’) become possible. The connective tissue between the 
conjunctival epithelium and the sclera becomes thicker and looser with 
increasing distance from the limbus. A lens supported on this relatively 
loosely adherent tissue can move more readily with respect to the eye. 
There is another factor contributing to relative movement, in that this 
type of lens does not have the support afforded the lens with a restricted 
transition zone, by apposition of the ‘‘shoulder’’ of the lens against the 
limbus. Such support can occur without any appearance of peripheral 
corneal contact as evidenced by a dark crescent in the fluorescein test, 
because the opaque tissue of the sclera is continued for a short distance 
beyond the change from scleral to corneal curvature. It is possible for 
the shoulder of the lens to be supported against the extreme periphery 
of the corneal curve, and yet not come in contact with transparent corneal 
tissue. (It is only when the lens is in contact with transparent corneal 
tissue that the dark iris is visible without superimposed fluorescein, and 
such a dark area gives the characteristic evidence of corneal contact. ) 

Because of the situation outlined above, it is almost inevitable that 
a contact lens designed with a gradual change in curvature in the transi- 
tion zone will show more relative movement than a lens designed with 
a restricted zone and minimal clearance. This leads to a paradoxical 
situation, particularly when the transition zone is very wide, wherein a 
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lens designed to avoid limbal contact actually may permit contact over a 
broader area when the eye is turned from the primary position. 

We may contrast the theoretical statements concerning the perform- 
ance of these two types of lenses with their actual performance as fitted 
by reasonably experienced practitioners. Protagonists of the sudden 
transition theorize that this is the only way to obtain sufficient support 
to avoid contact. Their antagonists say that limbal contact, whether 
visible in the fluorescein test or not, is a constant problem and that this 
condition must be relieved by wide limbal clearance. In actual practice 
it is evident that both types may give some degree of contact, particularly 
upon extreme rotation, and one is faced with the problem of deciding 
which design more readily permits the reduction of contact to whatever 
minimum may be established as necessary, considering not only limbal 
and corneal contact, which both designs seek to avoid, but also circum- 
limbal contact, which one design avoids and the other seeks to establish. 

The writer is unable, after fairly careful consideration, to evaluate 
the available evidence as favoring either design. He has seen excellent 
results with both, and also very poor results with both, considering cases 
in which the usual criteria of fit were fulfilled. Apparently, there are still 
unanalyzed factors controlling the performance of contact lenses, prob- 
ably related to the contours of the sclera in different meridians, to the 
thickness and relative adherence of the conjunctiva, and to the habitual 
position of the lids with respect to the eye. These are only three con- 
tributing factors, which make it difficult, in problem cases, to account 
for performance. 

At any rate, the serious practitioner in this field should be familiar 
with both types of lenses, and be prepared to use lenses with different 
characteristics. As a precedent for this procedure, reference can be made 
to the book by Dickinson and Hall*, wherein they distinguish at least 
three degrees of rounding of the transition zone. They indicate that this 
is one of the variables in specification of a lens to which attention should 
be paid, although they do not formulate rules governing the selection of 
the type to be employed in a given case. 

Ultimately, experience and research may narrow the range of types 
of transition zones. At the present time, it is difficult 'to deny the possi- 
bility that for certain cases one extreme or the other may give the best 
results. 

Special attention has been focused on the design of the transition 
zone because this appears to the writer to be the most basic problem in 
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the field at present. Other controversial issues are less important, although 
to some extent they are tied in with the transition question. For example, 
the overall size of the lens of necessity bears some relationship to the 
width of limbal clearance. At least there will be a tendency for lens with 
wide limbal clearance to be larger in order to compensate for the reduc- 
tion of bearing surface in the limbal region. 

Nevertheless, for a given eye the size which would be employed by 
exponents of different techniques would vary for the most part within 
fairly narrow limits, which are dictated on the one hand by the desire 
to make the lens large enough to hide the nasal and temporal edges and 
to reduce the contact of the lid margins with the edges, insofar as pos- 
sible; and on the other hand by the necessity of making the lens small 
enough to prevent restriction of movement imposed by the tissues in the 
fornices. 

There is much more variation in the distribution of the width of 
the scleral section in different meridians and in the resulting contour of 
the lens. In this country the most common contour is oval or egg-shaped, 
with the corneal section decentered nasally. In speaking of decentration 
it is possible to distinguish between eccentricity introduced simply by 
making, say, the nasal section narrower than the temporal, and that 
which is introduced by a deliberate eccentric placement of the corneal 
section with respect to the scleral curves. In either case, however, it is 
the resultant distribution of width of <he scleral section with which we 
are now concerned. 

Within the oval pattern, the main differences in design consist in 
making the superior scleral section wider than, equal to, or narrower 
than the inferior section. The evidence supporting the superiority of each 
of these designs is meager. In the case of trial lenses, economy of num- 
bers dictates the use of an equal distribution of width above and below 
so that the same lenses can be tested in both eyes. But there is nothing 
to prevent modification of the final prescription lens in either remaining 
direction. The exponents of a greater width superiorly seem to feel that 
this will provide additional support to counteract the persistent problem 
of lens drop, whereas those who design the lens with greater width in- 
feriorly apparently seek additional support from pressure of the tissues 
in and near the lower fornix. There may be some tendency for lenses 
with a gradual transition zone, in which near limbal support is sacrificed, 
to be made with the greatest width inferiorly, but this is by no means 
true in all cases. 
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Of alli the questions facing contact lens specialists today, the one 
discussed above appears to be one most open to unequivocal experimental 
solution. Of course, tests might result in demonstrating the superiority 
of one distribution of scleral width for certain eyes, and of another dis- 
tribution for other eyes. 

In addition to oval contours, round, elliptical and quadrilateral 
contours have been used. Elliptical lenses have been produced with the 
major axis either horizontal or vertical. Both these and the round lenses 
have been designed with more or less decentration of the corneal section. 

The quadrilateral or diamond shaped lens, with rounded corners, 
has the diagonals placed horizontally and vertically. This permits a large 
lens with minimum interference. The corners can be readily tightened 
or loosened by the heat-pressure method. 

The control of contour and decentration in the fitting of trial lenses, 
as emphasized by Dickinson and Hall*®, has been largely omitted in the 
trial sets used in this country, although, again, the prescription lenses 
can be modified, within limits, in the directions indicated. 

Modern lenses are large in comparison to most of those fitted a few 
years ago. This development has reduced emphasis on the necessity for 
a precise approximation of the entire periphery of the lens to the con- 
junctiva for two reasons. With larger lenses there is less chance for 
troublesome contact of lid margins with loose edges. In addition, the 
thicker and looser conjunctiva encountered at the edge of a large lens will 
to some extent adapt itself to the shape of the lens. Consequently, pro- 
vided lid interference is not encountered, edge fit is considered primarily 
as it relates to the distribution of bearing surface. If one wishes to make 
the bearing surface as large as possible, an_attempt is made to perfect the 
contact of lens and conjunctiva out to the extreme edge. If one considers 
this unnecessary, or, more positively, considers a reduced bearing area 
an advantage, no attempt is made to tighten non-troublesome loose 
edges, or the lens may even be designed to have loose edges wherever 
permissible. Opinion is strongly divided on this question. 

Of course, if a loose peripheral area is continuous with a loose area 
in the main body of the scleral section, air may displace the liquid lens, 
and the contact lens may seriously lack support. This is primarily a 
matter of general fit of the lens, however, rather than of edge fit, which is 
the specific problem considered above. 

Corneal apical clearance is another important consideration in de- 
signing a contact lens, but one on which there is less disagreement. It is 
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generally agreed that the thickness of the water lens should be kept to a 
minimum, in order to minimize protrusion of the corneal section, which 
in turn will lessen downward decentration and improve appearance. 
The manufacturers of molded lenses apparently pay careful attention to 
this aspect of lens design, and trial lenses are available with a variety of 
inside corneal radii. Nevertheless, individual practitioners have probably 
failed to give this factor its proper weight, perhaps because it is difficult 
to measure. 

In spite of the difficulty of measuring apex clearance, it is possible 
to estimate whether or not the lens would benefit by its reduction. A 
technique could be instituted of adding a wafer of known-thickness to 
the inside corneal curve, with a subsequent test to determine if this much 
reduction in clearance is possible without producing apical contact. In 
cases where displacement of the lens is a problem, the contribution of 
excess apex clearance must be considered in redesigning the lens. 

A departure from the usual design has been described by Dallos, in 
which apical contact is permitted‘. So far as the writer is aware, this type 
of fit has not gone beyond the experimental stage in this country. It is 
fairly obvious that the unusually favorable results obtained with these 
lenses, as reported by Dallos and by others who have observed his work, 
are difficult to reproduce. 

The remaining differences in procedure to be considered can be 
summarized briefly. They are of less importance, have produced less 
heated controversy and yet are of general interest. 

We can consider first the question of the extent of modifications to 
be attempted by the individual practitioner in fitting semi-finished lenses. 
At one extreme it is suggested that the practitioner do no more than 
reduce the size of the contour where this is necessary to avoid inter- 
ference with lens movement. Adjustments of the inner surface are for 
the most part to be left to the manufacturer, and if extensive modifica- 
tions are indicated, new impressions are made and new lenses supplied. 

Improvements in the technique of making impressions of the eyes 
have permitted manufacturers to produce a higher percentage of satisfac- 
tory lenses. Obviously ill-fitting lenses are largely the fault of poor im- 
pressions, and new lenses should be secured. There is much to be said 
for avoiding the attempt to improve such lenses with time consuming 
alterations which often fail to obtain the desired result. 

At the opposite extreme it is suggested that the practitioner under- 
take to design and press his own lenses, and make whatever modifications 
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are necessary in order to obtain a successful fit®. Then the optical surfaces 
are supplied by the manufacturer. The process of obtaining a satisfactory 
lens may involve successive approximations, starting either from a trial 
lens or an impression model. If fairly gross modifications appear to be 
necessary, it is suggested that a new lens be made, incorporating the 
indicated changes. 

This method will certainly provide the practitioner an opportunity 
to study the effects of various designs, and give him a degree of inde- 
pendence unobtainable in any other way. 

The question of how lens modifications should be made also arises, 
whatever the nature and extent of such modifications. Without attempt- 
ing to catalogue all the techniques that have evolved, it can be pointed 
out that the older standard methods employing a flexible shaft-hand piece 
with small grinding points and polishing disks have been supplemented 
by more rapid methods. The edge of the lens is filed or even applied to a 
sanding disk, and finished on buffing and polishing wheels on a dental 
lathe. Removal of stock inside the lens is accomplished rapidly by scrap- 
ing the plastic with a sharp knife. The area is polished directly, or, where 
necessary, after being smoothed with fine abrasive cloth. Polishing is 
often done by use of a small disk on the dental lathe, so that the lens can 
be held and manipulated by both hands. Neill* and Freeman and Free- 
man‘ have described some of these procedures in greater detail. 

The technique for tightening loose areas has been improved by pro- 
viding more positive control of the amount of heat transferred to the 
plastic, in order to avoid burning or shrinking. One method provides 
the required heat by holding the lens and modified stone model against 
the metal shade of a desk lamp. The shade is indented to approximate 
scleral curvature. 

The Feinbloom forceps for making edge adjustments has been ap- 
plied to lenses other than Feincone lenses for which it was designed. The 
greater thickness of many lenses may necessitate a higher temperature 
than that of boiling water, which is commonly used. 

Another difference in procedure involves the distinction between 
semi-corrected and semi-finished lenses’. A semi-finished lens is one 
supplied by the manufacturer without a refractive correction, in contrast 
to the more usual procedure of providing at least an approximate correc- 
tion, in which case, according to this terminology, the lens is referred 
to as semi-corrected. 

In fitting a semi-finished lens the desired position for the geometric 
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center of the optical surface which will be added is marked on the corneal 
section, after the final fitting adjustments have been made. If the corneal 
surfaces in the semi-finished lens are concentric, this will place the optical 
center of the contact lens at the position specified and will presumably 
provide a minimum of prismatic effect and oblique refraction. 

The procedure described above is necessitated because of the com- 
mon occurrence of decentration of the lens, usually in a downward direc- 
tion. Downward decentration is found so often that the manufacturer 
may routinely decenter the corneal section upward, and may in addition 
place the geometric center of the anterior optical surface above the center 
of the corneal section. 

A technique has been described for counteracting the crescent 
which is noticeable at the lower border of the corneal section when the 
lens decenters downward®. 

These procedures, plus clinical experience of the poor visual results 
obtained with decentered optical sections, attest the reality of the prob- 
lem of centration. It is difficult to analyze the optics of this problem, but 
a gross preliminary analysis indicates the desirability of centering the 
anterior optical surface with respect to the line of sight. This becomes 
more important the further the two surfaces of the optical section deviate 
from being concentric. 

The objection to fitting semi-finished instead of semi-corrected 
lenses is based on the necessity of having the patient endure poor, dis- 
torted vision during the fitting process. The importance of this factor 
in adversely affecting initial cooperation has been stressed, but the prob- 
lem could be handled by ordering semi-corrected lenses in those cases 
where it seems advisable. 

The three remaining questions to be considered can be presented 
in very brief form: Who should wear contact lenses? Who should fit 
contact lenses? How should those who fit them learn to do the job? 
It is unnecessary to detail the opposed viewpoints illustrated by the 
various answers which have been offered for these questions. Disagree- 
ment has been wholly complete. Nevertheless, in summary, the common 
observation can be pointed out that successful contact lens wearers are 
those who have the most serious need. Techniques for rendering this 
service have been sufficiently routinized and simplified so that they are 
within the capacity of the average optometrist, i.e., no very special 
manipulative or other artistic skills are necessary. Finally, whatever 
means the optometrist employs for acquiring these techniques, he should 
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not expect to stop learning with the termination of the formal course 
of instruction. 

A final word may be appended for those who expected, from the 
title of this paper, a resumé of the various commercially available lenses 
and of the special methods for fitting them. Those desiring such informa- 
tion can find an excellent brief review in Bier’s’ account of his visit in 
this country, and can read the references to the various techniques, either 
in the original journals, or by obtaining reprints from the authors. The 
attempt in the above discussion has been to point out more basic problems 
which cut across individual techniques, and which are common to all 
or several techniques. Perhaps the effort has been worthwhile if no more 
has been accomplished than putting into words some of the thoughts of 
those who are active in this work. 
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ABSTRACT 


UNUSUAL PRISM CORRECTION. M. X. Powell. The Optical Journal and Review 

of Optometry. 84. 9. 29. 1947. 

Following an electrical accident, patient, age 63, developed convergent strabismus. 
After two years in which he suffered from the effects of diplopia and was forced to 
occlude one eye, the following correction was prescribed which gave the patient single 
binocular vision. 

O. D. + 0.50 D. Sph. = — 1.00 D. Cyl. axis 90 > 17 A base-up and out at 163°. 
O. S. + 0.50 D. Sph. > — 1.00 D. Cyl. axis 90 = 17 A base-down and out at 
160°. 
Add. O. U. + 2.00 D. Sph. in cement bifocals. 
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PART III 


Thick Lenses. 

Magnification by an Ophthalmic Lens (Iseikonic Lenses). 
Aberrations of an Optical System. 

Reflections by Ophthalmic Lenses. 

Reflexless Glass. 


THICK LENSES 

Up to now we have assumed that all ophthalmic lenses were in- 
finitely thin. For weak powers such an assumption is permissible. How- 
ever, in stronger powers it introduces noticeable errors. It is immediately 
obvious that a thick lens, bound by equal spherical surfaces of opposite 
signs, has a positive power. Figure 33. 


A LENS WITH EQUAL AND OPPOSITE SURFACES 
IS NOT EQUAL TO ZERO | 


Fig. 33. 


A thick lens can be regarded as consisting of two infinitely thin 
lenses separated by a slab of glass equal to the thickness of the lens. It 
can be replaced by the six cardinal points of a Gauss system. Figure 34. 


*The third of a series of four articles. Read before the annual meeting of the 
American Academy of Optometry, Chicago, Illinois, December 15, 1947. For publi- 
cation in the August, 1948, issue of the AMERICAN JOURNAL OF OPTOMETRY AND 
ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 

FOptometrist. Fellow, American Academy of Optometry. Professor of Optometry 
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Its power is expressed by the reciprocal of its focal lengths f,, the distance 
from P, to F,, and it is called the equivalent focal length. 


_1 
fe 
D=D,+D,—SD, D, 
where D, and D, are the powers of the first and second surfaces and s is 
the reduced thickness 


(in meters) 


0, 
EQUIVALENT POWER D=D,+0,- 30, D2 


fa 


GAUSS SYSTEM OF A THICK LENS 
Fig. 34. 


The equivalent power being expressed by a measurement from an 
imaginary point, P,, is not a very practical value. Determining the 
reciprocal of the distance from the back surface to the secondary focus, 
we obtain the vertex or the effective power of the lens which is approx- 
imately: 

D. =D, +D,+SD,’? 

When neutralizing the lens, it is impossible to apply the assumedly 
infinitely thin neutralizing lens to the back surface of a meniscus and 
consequently the lens is usually turned around. Figure 35. This, how- 
ever, measures the power as expressed by the reciprocal of the distance 
from the front surface to the anterior focus and is approximately: 

D, =D, +D,+SD,? 

The expressions for the effective and neutralizing powers are not 
rigid. Members containing powers of the thickness t of second and higher 
order are omitted. 

We see, then, that there are three different powers applying to one 
and the same lens. We also see that the neutralizing and effective powers 
are by no means equal. The most practical value used by the ophthalmic 
industry to express the power of a lens is the effective or vertex power 
for a definite distance of the vertex of the lens in front of the cornea. 
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NEUTRALIZING POWER DIFFERS FROM EFFECTIVE POWER 
- Fig. 35. 


MAGNIFICATION BY AN OPHTHALMIC LENS (ISEIKONIC LENS) 
Through a thick ophthalmic lens with its vertex h mm. (20 mm.) 
before the primary nodal point of the eye shall be viewed an object O at 
a distance of u from the front surface of the lens. Figure 36. This object 
shall be imaged by the lens at a distance of v from the ocular surface. 
When the angle enclosed by the limiting rays at the nodal point is a for 
the object and a’ for the image, then the magnification is: 
Ma 


a 
By means of paraxial ray tracing it is found that this magnifica- 
tion is: 
= P 1 
~(—dD,) n—d 
where p is the distance from the eye to the object 
d is the reduced thickness of the lens 
D, is the power of the first surface 
u is the distance from the front surface of the lens to the object 
h is the distance from the nodal point to the ocular surface 
V is the reciprocal dioptric value of the image distance. 
The formula becomes a good deal more transparent for an object 
distance of infinity. 


M 


1 1 
dP hD. 
S=75 7% % 
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The first factor contains only the reduced thicknesses of the lens d 
and the dioptric power D, of its first surface. As these two dimensions 
define the shape of the lens, this factor is called S, the shape factor. The 
second factor contains the effective power of the lens D, and its distance 
from the eye h and is, therefore, called the power factor, P. The latter 
is determined by the ametropic condition and cannot be used for the 
design of lenses of specific magnifying powers. By varying the thickness 
and the bending of the lens, we can achieve the desired magnification 
within certain limits. 

By grinding a strong cylinder on the outside and counteracting it 
with a minus cylinder exactly aligned on the inside enables the designer 
of iseikonic lenses to achieve meridional magnifications. Of course, this 
is a very simplified picture of the designing of iseikonic lenses. Actually, 
the procedure is extremely involved as a change of any one factor, such 
as the power of the anterior surface, changes all others—the effective 
power, the thickness of the lens, the power of the ocular surface and the 
position of the lens. The original chart for translating iseikonic lenses 
was a mile and a half long. Thanks to the ingenuity and mathematical 
knowledge of Dr. Paul Boeder, it was reduced to a relatively simple and 
practical device. Time and space do not permit the mention of the labor 
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MAGNIFICATION BY AN OPHTHALMIC LENS 
Fig. 36. 
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of the unnamed optical engineers of the lens plant of the American 
Optical Company who developed adequate manufacturing methods for 
iseikonic lenses. 


ABERRATIONS OF AN OPTICAL SYSTEM 
The following five aberrations of form are recognized in any optical 
system. 
1. In a centered optical system the peripheral rays of a bundle in- 
cident parallel to the optic axis come to a focus closer to the 
system than the central rays. Figure 37. 


APERTURE RATIO 


AXIAL SPHERICAL ABERRATION 
Fig. 37. 


2. Coma caused by rays passing obliquely through a relatively 
large central aperture of the system. Figure 38. 


Fig. 38. 
3. Distortion of form depending a great deal upon the location of 
the aperture stop and the lateral size of the image. Figures 39 
and 40. 

These three aberrations are of little or no concern in ophthalmic 
lenses on account of the small aperture-ratio which is expressed by the 
ratio of the diameter of the pupil to the focal length of the lens and the 
small size of the foveal image. 

The last two aberrations,—4, the spherical, and 5, the astigmatic 
aberration of oblique peripheral bundles of rays—are the two which 
have to be considered in the design of ophthalmic lenses. An oblique 


374 


| 
¢ 
coma 


THE CORRECTION LENS—NEUMUELLER 


bundle of rays passing through the periphery of a lens does not usually 
focus at the same distance as a narrow axial bundle through the optical 
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THE MARGINAL ERRORS OF A LENS 


Fig. 41. 
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center of the lens but comes to a focus at two different focal lines. 
Figure 41. 

During the refractive test the eye looks straight through the center 
of the test lens and the focus of the final correction coincides with the far 
point of the eye. To maintain this ideal condition for the rotating eye, 
the correction should glide with the eye along the vertex sphere or the 
oblique bundles of rays, which after refraction pass through the center 
of rotation of the eye, and should come to focus at a point in the far point 
sphere. Figure 42 and Figure 43. 


Vertes Sphere 

~ 

~ 

~ ~ 


CONCEPT OF VERTEX SPHERE 
Fig. 42. 


(enter of Rotation Far Point Sphere 


Far Point 


The Ideal Correction. 
Fig. 43. 
Actually, this is generally far from being achieved. Figure 44. 

As mentioned before, two focal lines are formed by the meridional or 
tangential and the sagittal rays of a bundle incident obliquely at the 
periphery. To eliminate or, at least, reduce this discrepancy between the 
far-point sphere and the locations of these two focal lines is the object 
of corrected ophthalmic lenses. Figure 45A. 
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THE MARGINAL ERRORS OF A LENS 
Fig. 44. 
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LOCATION OF CORRECTIVE LENS 
RELATIVE TO CENTRE OF ROTATION 


| Fig. 45A. 


The useful field of foveal fixation is considered to be about 30° 
to all sides from the primary position and the position of the vertex of 
the lens is 13.75 mm. in front of the cornea or 27 mm. from the center 
of rotation of the lens. The procedure to determine by computation the 
marginal errors of the lens is to start at the ocular side, tracing a 30° 
ray through the lens by means of tedious trigonometrical computation 
and thus determine the direction of the conjugate principal object ray. 
Then starting from the object side, the foci for the tangential and 
sagittal part of a bundle of rays around the predetermined principal ray 
is found by applying successively to the first and second surface the fol- 
lowing rigid formulas: (Figure 45B.) 
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For the meridional or tangential part 
ncos?i.n'cos?r n'cosr—ncosi 
+ = 
Pp t R 
For the sagittal part 
n'cosr—ncosi 


s! R 

where n is the index of the first meridian. 
n is the index of the second meridian. 
p is the object distance. 
t’ is the image distance in the tangential meridian. 
s’ is the image distance in the sagittal meridian. 
R is the radius of the surface. 

7 r is the angle of refraction. 

i is the angle of incidence. 

This work has to be done for each of the principal meridians and 
for a number of base curves of any sphero-cylinder combination. The 
results are then assembled in graphs which permit one to see at a glance 
the marginal discrepancies for any lens ground on a specific base curve. 
Theoretically, there should be a different base curve and thickness for 
every power and for every object distance. Practically, this is, of course, 
unattainable. So the results are grouped within certain permissible errors 
around a number of base curves. 

However, even this tedious procedure does not entirely correct all 
marginal, spherical and astigmatic aberrations and the designer has to 
make a choice. The first choice was made by Zeiss in Germany around 


REFRACTION OF A WARROW PERIPHERAL BUNDLE BY A SPHERICAL SURFACE SEPARATING THE MEDIA n ANP vy’ 
Fig. 45B. 
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1906, with the design of their punktal lens which was to eliminate the 
astigmatic error and, by so doing, to accept any incidental spherical 
aberration. The punktal idea is also the basis for the orthogon lens of 
the Bausch and Lomb Optical Company. 

Tillyer’s idea for the design of his lens was to accept some of the 
marginal astigmatic error in order to reduce the spherical error. This is 
the basis of the Tillyer lenses produced by the American Optical Com- 
pany. 

In order to obtain a general idea of the possible extent of applica- 
tion of corrected lenses, we present here the Tscherning curve designed 
for punktal conditions and valid only for infinitely thin lenses. Figure 46. 

There are two forms to satisfy the conditions, namely: the deeper 
or Wollaston form, and the shallower, or Ostwald design. We notice 
that the correction does not extend to all powers but only to powers for 
—25.D. to +8.D. If marginal corrections beyond this range are desired, 
aspheric surfaces must be produced. 
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THE TILLYER PRINCIPLE APPLIED TO A -8.00 D. LENS 
Fig. 47.. 


It is also interesting to see how these aberrations vary with the 
powers of plano-concave lenses. The spherical error is the dioptric differ- 
ence between the nominal central power of the lens and the half-way 
mark of the sagittal and tangential powers while the astigmatic error 
is the dioptric difference between the sagittal and the tangential powers. 
Figures 47 and 48. 


REFLECTIONS BY OPHTHALMIC LENSES 

The prescription lens often produces false reflected images from 
bright objects located behind as well as in front of the lens. In an unpub- 
lished paper of 1940 I investigated the origin of these annoying reflec- 
tions but | hasten to say that this subject was previously treated by 
German authors such as V. Rohr, Hartinger and Weiss as well as an 
American, Rayton, of the Bausch and Lomb Optical Company. 

To simplify the investigation for paraxial conditions, it is assumed 
that the lens be infinitely thin and the index of the glass 1.5. 
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POWERS OF SAGITTAL AND TANGENTIAL 
MERIDIANS OF PLANO CONCAVE LENSES. 
(VISUAL LINE 30) 


+0.50 0.80 


+025 


Fig. 48. 

There are three main causes for such reflections. The first is brightly 
illuminated objects located behind the lens. Figure 49. Of these, the first 
false image is caused by reflection at the second surface D,’, the second 
image by refraction at the second surface, reflection at the first surface 
and final refraction at the second surface. The third image is caused by 
one more internal reflection at each surface, the fourth by still one more 
internal reflection and so on. 

The amount of light lost when a ray passes through a surface 


separating glass from air is: 


Assuming n to be 1.5, this expression gives: 


E = .04=4 per cent 


so that 96 per cent of the incident light passes through the surface. This 
formula is true for all light incident within 20° from the perpendicular 
to the surface. The brightness of the false image is found by applying 


-0.25 SIN Wh -ae2s 
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this formula to an incident ray of brightness 100 per cent. Using 
vergence notations, the following results are then obtained: 


V,=—4D,—U; i, = .04 i 
V.=6R -U; lo = (.96° .04) 1 
V;=12R—4D, -U; m= is = (.96°X .04*) i 
V,=18R —4D,—U; m= ig = (.96®X .04°) i 


Bright objects located in front of the lens also can give rise to dis- 
turbing reflections by multiple reflections and refractions at these two 
surfaces. Figure 50. The first ray passing through the lens is the useful 
image ray. The second causes a false image to appear by reflection and 
refraction by each surface. Subsequent ones can be disregarded as their 
intensities are too weak to cause any serious annoyance. The image dis- 
tances in vergence notations, the magnifications and the brightnesses are 
found to be as follows: 


7 U 
V.=R+U0 1, = (.967) 1 
V,=7B+U; ig = (.96°X.04*) 
* 


The last false images are those caused by corneal reflections of 
bright objects such as light bulbs in a dark field. Figure 51. If the light 
striking the cornea is considered to be of brightness of 100 per cent, 
then the cornea reflects: 


9 


n—1 
07 
o (n=1.36) 


It can be assumed with permissible accuracy that the corneal reflec- 
tion is located in the focal plane of the corneal anterior surface about 
4 mm. behind its pole or about 17.75 mm. from the vertex of the lens. 
The problem becomes then the same as in our first case of bright objects 
located behind the lens and therefore 

V,=—4D,—U= — 4D, — §7; i; = (.023X .04) i; 
V.=6R —4D, —U=6R — 4D, — $7; io = (.023 .96? & .04) i. 


Subsequent reflections can be ignored on account of their low intensities. 
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REFLECTION CAUSEP BY BRICHT OBJECTS 


BEHINP THE LEWS. 
Fig. 49. 
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REFLECTION CAUSED BY BRIGHT OBJECT IN FRONT OF LENS, 


Fig. 50. 
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Us ~4R-U 
V, 


%/ 
| | 
a 
% 
= REFLECTION CAVSEP BY CORNEAL REFLECTION OF BRIGHT OBJECT. 
Fig. 51. 


The magnifications are of no interest in this case as these reflections are 
caused by light points rather than by sizable objects. 


REFLEXLESS GLASS 

In the wake of the disturbing reflections caused by the lens surfaces, 
it seems proper to discuss means to reduce or entirely eliminate such re- 
flections. Good progress in this direction has been made, although a com- 
plete practical solution applicable to ophthalmic lenses is still a matter 
of future development. 

When the light strikes a glass surface, part of this light is lost by 
reflection. Depending upon the index of the glass, this loss may amount 
to from four to ten per cent with heavy flint glass. Where many surfaces 
are involved, as in optical instruments, the accumulative loss may well 
amount to more than 25 per cent. 

By covering the glass surface with a transparent film of material 
of a lower index than the glass, the sum of the two losses at the two 
reflecting surfaces—air-film and film-glass—is less than the single loss 
at the surface of air-glass Figure 52. The most favorable index of film 
causing a minimum loss of light is expressed by the square root of the 
index of the glass so that 


n= Yng 
Water of index 1.33 would give optimal conditions. 


There is also an optimal thickness of the film based upon the 
physical law of wave motion that a shift of phase by one-half wave 
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OPTIMAL CONPITIONS OF THCKNESS ANP 
INDEX OF FILM ON FEFLEXLESS GLASS. 


Fig. 52. 
length causes neutralization of two wave trains. It is possible to obtain 


100 per cent transmission by making the double thickness of the film 
equivalent to one-half wave length of the light. This is expressed by 
the equation: 


A 


Where n is the index of the film 
df is its thickness 

A is the wave length of the light to be transmitted. 

The means of applying this film are many. It can be applied by 
suspending the lens in a vacuum bell opposite a heating coil containing 
the material of the film (Mg. Fe.) or centrifugally by depositing a small 
amount on a flat surface of the glass to be covered and by rotating it at 
2500 r.p.m. or by dipping it in a proper solution and finally by swabbing 
it on to the surface. This latter process is used to advantage to overcome 
the glossiness of oil paintings and oil prints. 


[Part four of this paper will appear in the September issue. ] 
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VERIFYING THE ALIGNMENT OF A LENS MARKER* 


G. M. Belanger? 
Ottawa, Ontario, Canada 


The present article is a description of a laboratory procedure to be 
used in verifying the alignment of a lens marker. The method applies 
equally well to the older types of bench instruments or to the marking 
attachment of a modern ‘‘focus finding instrument.’ 

Maladjustments of any type of lens marker will fall in any or all 
of the following categories: 

(1) The central point is not co-axial with the instrument's major axis; 
the marking device as a whole is neither horizontal to, nor parallel 
to, the instrument’$ horizontal axis. 

(2) The central point is co-axial but the device as a unit is not parallel 
to the instrument's horizontal axis. 

(3) The central point is not co-axial, but the device as a unit is parallel 
to the instrument's horizontal axis. In this case the device may be 
displaced laterally or vertically and still maintain parallelism. 
These maladjustments may result from the following causes: 

1) All or some of the marking pins are bent out of alignment. 

(2) The marking arm does not swing or function properly when mov- 

ing from the position of rest to the position of use. 

(3) The marking arm is improperly fixed to the body of the instru- 
ment so that even if the arm does swing correctly it must be in an 
improper position when in the position of use. 

This laboratory procedure is a check test. It is intended to reveal an 
existing condition and not necessarily the cause of the poor alignment. 
It is the lot of the instrument maker to determine the cause and to correct 
the fault. 


TEST FOR ALIGNMENT OF CENTER POINT OR PIN 

Obtain a moderately strong plus sphere. Set the instrument at any 
axis but once set do not disturb the setting. Center the lens accurately 
on the grid or cross lines, and mark it. The points of the pins should be 
clean so as to give small neat dots. Repeat the centering and marking 


*Submitted on March 10. 1948. for publication in the August, 1948. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OPTOMETRY 

+Optometrist 
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four times at 90 degree intervals, leaving the dots on the lens each time. 

If the center pin is co-axial, then the center dots will coincide on 
the four tries. If the adjustment is poor, then the center dots will outline 
the corners of a square. One-half the size of the square is a measure of 
the lack of adjustment. The full size of the square is a measure of the 
vertical and horizontal decentration which will be introduced if lenses 
are edged after being marked with a faulty marker. 

If only one lens of a pair is rotated through 180° after being so 
marked, vertical decentration will be up and down; horizontal decen- 
tration will be in or out O.U. If no rotation occurs, then vertical decen- 
tration will be up or down O.U.; horizontal decentration will be in 


and out. 


TEST FOR HORIZONTAL ALIGNMENT 

Obtain a moderately strong plus sphero-cylindrical lens having a 
cylinder equal in amount to the sphere. Set the instrument at axis 180. 
Center the lens accurately and mark it. Rotate through 180° and center 
and mark again, leaving both sets of dots on the lens. 

If the marking device is co-axial and horizontal, then the two sets 
of dots will coincide; if co-axial only, the center dots only will coincide. 
In the latter case, the angular separation between the two sets of dots is 
twice the error in the position of the cylinder axis of lenses edged after 
being marked on such an instrument. 

If the two sets of dots lie on the same straight line but do not 
coincide, the marking device is horizontal but not co-axial. In these con- 
ditions, lenses marked on the instrument would have a horizontal decen- 
tration only, equal to one-half the distance between the center dots. The 
direction of the decentration would depend on any accidental rotation 
of either or both lenses. 

Again the two sets of dots may be parallel to each other as well as 
horizontal. Under such conditions there would be no error in the cylinder 
axis, but vertical and horizontal decentration would be introduced. 

Finally the two sets of dots may be parallel and horizontal, and 
aligned vertically. In such cases only vertical decentration would be in- 
troduced, its direction depending on any accidental rotation of either or 
both lenses. 

It is evident that both of these tests are complimentary. To some it 
may seem that they overlap, and that things could be simplified by com- 
bining both tests into one by using a sphero-cylinder only. Because these 
various faults may exist separately, we believe that a more comprehensive 
and detailed inspection of a lens marker is possible if both tests are made 
independently. 


45 RIDEAU ST., 
OTTAWA, ONTARIO. 
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INVESTIGATION OF THE VARIATION AND THE 
CORRELATION OF THE OPTICAL ELEMENTS 
OF HUMAN EYES*§ 


Solve Stenstrom+ 
Med. lic., Gbg. 


Translated by Daniel Woolft 
Columbia University Optometry Laboratory 
New York, New York 


PART IV—CHAPTER III 


B. THE CO-VARIATION OF THE OPTICAL ELEMENTS 


Before we go into details of the correlation ratios, some questions 
should be discussed generally. First of all it can be said that the experi- 
mental error decreases the soundness of the correlation. For this reason 
coefficients that indicate good cofrelation are never too high. In unfavor- 
able cases it can be imagined that the experimental error may hide a 
weak correlation. 

A deficiency in the representativeness of the material affects the size 
of the coefficient obtained; yet it is by far less important that the 
material be representative for a critical judgment of the correlation than 
it is for judgments about the distribution of the individual elements. 
In the correlation coefficients | have used the material as a unit. To 
obtain some idea of the effect this can have on the magnitude of the 
correlation, I have carried out the calculation on the correlation between 
axial length and the depth of the anterior chamber. The coefficients 
obtained thereby are: for male subjects, r — +0.48 +0.029; for 
females, r = -+0.37 +0.049; for all subjects, r — +0.44 +0.026. 
These differences between the coefficients of the male and female groups 
and the total group are not statistically significant. 

Furthermore, the significance of stating the correlated magnitudes 
in homologous measures—either linear or vergence—should be brought 
out, as maintained by Barrington and Pearson, and Berg. When two 
quantities are each expressed in linear terms, a linear regression becomes 
manifest; but the regression does not remain linear when one of the 


tFrom the Ophthalmological Clinic of the University of Upsala. Professor 
Frederick Berg, Chief 

fOptometrist. Fellow, American Academy of Optometry. 

*UPSALA 1946. Appelbergs Boktryckeri A.-B. 

§The fourth of six chapters. The fifth will appear in the September issuc. 
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TABLE 15 


Correlation Between the Depth of the Anterior Chamber and the Axial Length 
Depth of Anterior Chamber in mm. 
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TABLE 


16 


Correlation Between the Corneal Radius and Axial Length 


Corneal Radius in mm. 
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TABLE 17 


Correlation Between the Corneal Radius 
and Depth of Anterior Chamber 
Depth of Anterior Chamber in mm. 
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quantities is expressed in inverted value. Consequently, the coefficient 
of correlation is lower in the latter case, although the effect is not 
particularly marked. As an example I computed the correlation between 
total refracting power and axial length as well as that between total 
refracting power and the reciprocal of the axial length. In the first 
instance, r — —0.54 +0.022, and in the second, r — +0.61 +0.020. 
The difference (0.07 +0.03) is somewhat uncertain statistically. How- 
ever, I have tried to use homologous measures in computing the corre- 
lations, except where this principle has interfered with an understanding 
of basic concepts. In these latter cases the principle was not followed 
as in the case of the correlation of refractive error with depth of the 
anterior chamber and also with axial length. 

In addition, the reader's attention sould be called to the calculation 
of the power of the lens and of the total refracting power as functions 
of jointly measured values | Using Equations (4) and (6) ]. Naturally 
the refracting power of the lens is not a function of the refractive error 
but, contrariwise, it is the independent variable. Since we, apart from 
the previously analyzed errors of measurement, have determined the 
true values of the refracting power of the lens and the total refracting 
power, we are justified in studying the correlation between these elements 
although the value of the latter is used in computing the former. 

In the calculation of correlation coefficients, no correction was made 
for scattering (Sheppard's method, see Kemp and Aitken). 


1. THE RELATION BETWEEN CORNEAL RADIUS, DEPTH OF THE AN- 
TERIOR CHAMBER AND THE AXIAL LENGTH. A priori, a negative 
correlation between corneal radius and depth of the chamber, can be 
expected; since, all other things being equal, the height of the corneal 
segment and also the depth of the chamber decrease as the radius in- 
creases. However, we obtain a correlation coefficient, r p « = — 0.10 
“0.031, which hardly differs from 0. The basis for this lies in the 
simultaneously existing positive correlations between each of these ele- 
ments and axial length. When this factor is eliminated, namely when 
the partial correlation coefficient®* between corneal radius and depth of 
chamber is computed for constant axial length, we obtain r pa vb, = 
——0.28 + 0.03; this is a rather distinct negative value. 


| TABLE 
Number of Eyes Correlation 
Hyperopia +2 to +7 33 +0.47 +0.14 
Hyperopia 0 to +2 38 +0.82 #0.05 
Emmetropia 53 +0.90 +0.03 
Myopia 0 to —6 45 +0.82 +0.05 
Myopia —6§ to —25.5 3] +0.71 +0.09 


‘For example, see Koller 
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TABLE 19 
Correlation Between the Principal Point Refraction and the 


Ratio Between Axial Length and Corneal Radius 
Principal Point Refraction in Diopters 
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TABLE 21 
Correlation Between Principal Point Refraction 


and Axial Length 
Principal Point Refraction in Diopters 


Axial Length in mm. 
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Between depth of the chamber and axial length, a moderate positive 
correlation exists, as already mentioned, with rap, = +0.44 +0.026. 

The correlation between corneal radius and axial length is more 
important. For the entire group of subjects, a moderately significant 
positive correlation is obtained, with rp», = + 0.31 +0.029. This 
value displays excellent agreement with that obtained by Berg on Tron’s 
material (r — +0.35 +0.06.) As the former shows, the correlation 
between corneal radius and axial length is best for eyes with moderate 
refractive states, while it is weaker for myopic eyes and apparently is 
least for highly hyperopic eyes, which will be discussed on the basis of 
a table (Table 18) taken from Berg’s work. 

The values of the table, as Berg has pointed out, must be viewed 
cautiously because of the smallness of the sample. 

Instead of followingBerg and apportioning the material in differ- 
ent groups according to refractive error and then computing the cor- 
relation for each group, I haye attempted to bring out the relationship 
by investigating how the ratio of axial length and corneal radius varies 
with the refractive error. This is displayed in Table 19. It can be seen 
that the correlation is marked and the regression is very nearly a straight 
line throughout. The correlation of coefficient is rAq = —0.84 +0.095, 
and is displayed by the correlation ellipses in Figure 13.*° 

This result does not exactly support Berg’s theory that the group 


“he 
a 


PRINCIPAL POINT REFRACTION 
> 


he 


Fig. 13. Ellipses showing the correlation between principal point refraction and 
the quotient of axial length and corneal radius.*° 


%°The ellipses shown here, as in the other figures, have a maximum probability of 
0.01 to 0.001. The method of construction can be found in either Wicksell or Berg (b). 
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of highly hyperopic eyes show a significantly weaker correlation be- 
tween axial length and corneal radius. 

(If this were the case one would expect a larger deviation of the 
quotient within this range). However the sample contains no hyperopic 
eyes of the microphthalmic type; had the material contained some of 
this type, a greater variation in the quotient of axial length and corneal 
radius should be found in the group of high hyperopes. Both Tron’s 
material and mine are insufficient to permit definite conclusions on this 


point. 

Bourgeois and Tscherning showed that the quotient of axial length 
and corneal radius should be about 3 for most eyes. This is confirmed 
by the foregoing investigation. 


[Part five of this paper will appear in the September issue. ] 


ABSTRACTS 


OCULAR HEADACHES. Ivor S. Baker. The Optician. (London.) In four parts. 

Vol. 113. April 11. pp. 191-194. April 18. pp. 219-222. May 2. pp. 267-270, 

and May 9. pp. 287-288. 1947. 

The author points out that the actual causes of headaches are obscure many times. 
He reviews the subject of pain; the anatomy and physiology of the visual muscles and 
nerves; the facial muscles affecting expression and the current theories on the causes of 
headaches. 

The clinical data from a group of 100 cases are studied. These findings show that 
most refractive headaches are associated with patients with 0.25 D. to 2.00 D. of 
hyperopia and with astigmatism up to 1.00 D. Higher amounts of ametropia are less 
prone to headaches. The author finds that 63 per cent of headaches fall in the age 
group under 35 which makes him suspect accommodation-convergence relationship 
problems as a source of headaches. 

He also points out that his study of the subject indicates that there may be some 
close interrelation between the nerves and muscles.ot the eye and those controlling facial 
expression which may account for certain headaches. 


HOME TOLERANCE TEST IN CONTACT LENSES. S. W. Silverstein. Journal 

of the Optometric Society of New Jersey. 1, 5, 1. 1947. 

Silverstein suggests a trial-and-testing period of contact lens wearing of sufficient 
duration that the patient can become fully aware of the problems which will confront 
him in using contact lenses before having a properly fitted set of lenses made. To accom- 
plish this, Silverstein prescribes temporary stock trial contact lenses with sufficient cor- 
rection to give the patient at least 20/40 vision. These lenses are adjusted by spot 
alteration and used by the patient as long as necessary to eliminate all uncertainty. 
Following this procedure the usual techniques are employed to make the final finished 


lenses for the patient. 
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OPHTHALMIC DISPENSING PRACTICES CHANGE 

The agency dispensing system,’ long in vogue in optical circles in 
America, is going into the discard. The backbone of the system has been 
broken by pressure from federal officials and savage attacks by the lay 
press and a new program is taking its place. 

Under the new program, opticians and optical laboratories are 
dispensing materials at laboratory cost, plus a modest dispensing fee. It 
is now only a matter of time before all ophthalmic materials dispensed 
by opticians will be placed in the hands of patients at the new reduced 
fee schedules. 


1Joseph G. Majersky and Carel C. Koch. Criticism of Certain Dispensing Prac- 
tices and Its Effect Upon Optometry. AMERICAN JOURNAL OF OPTOMETRY 
a — OF AMERICAN ACADEMY OF OPTOMETRY. 25.4.188- 
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This system will result in lower costs of ophthalmic material for 
the patient. The ‘‘rebate’’ practice which thrived under the agency dis- 
pensing system will be eliminated as will the direct contractual ties be- 
tween the doctor who examines and refracts the patient and the optician 
who fills the prescription. In addition, the new program will necessitate 
a readjustment of charges in offices where the doctor dispenses mate- 
rials direct to the patient. Here, while the total over-all bill to the patient 
may change but little, the portion of the bill covering materials will be 
reduced while the portion covering professional services will be increased 
to an adequate over-all fee. 

These changes now well under way will be decidedly beneficial to 
optometry. Professional service will be improved, and the new program 
undoubtedly will dissipate the criticisms hurled for many years at the 
ophthalmic profession by opponents of the agency dispensing system. 

Ophthalmologists and optometrists who have contracts with op- 
ticians under the agency dispensing system should now terminate them 
and either dispense the completed material themselves or give the pre- 
scription to the patient and let him choose his own optician. 

Now is an opportune time, too, while there is an overall change 
taking place in the profession, for the optometrist to adjust his fees, if 
necessary, to meet the all time high cost of living. 

The above suggestions are general. Specific suggestions for adjust- 
ing fees to meet the current economic and social trends are outlined in 
the A.O.A.’s new brochure, “‘Professional Optometric Fees.”’ 

For nearly half a century, the agency dispensing system has served 
certain segments of the ophthalmic profession, who through the years 
came to consider it as a time-tested, legitimate business practice. But it 
had its shortcomings and the current changes are all to the good as 
emphasis will now be placed, not on material values, but on professional 
service fees where they should have been from the start. 

CAREL C. KOCH. 


THE CORNEAL CONTACT LENS 


On June 3, 1948, Maurice W. Nugent, Professor of Ophthal- 
mology, College of Medical Evangelist, Los Angeles, delivered a pre- 
liminary report to the Los Angeles Ophthalmological Society on the 
subject of ‘“The Corneal Lens—A New Type of Plastic Contact Lens.” 
Kevin M. Tuohy, A.B., College of the Medical Evangelist, Inventor of 
the lens, had control patients present to demonstrate the wearing of the 
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lens. Nugent's report has been published in the June, 1948, issue of 
ANNALS OF WESTERN MEDICINE AND SURGERY. ~ . 

Quoting from Nugent's report, ‘‘the corneal lens requires no acces- 
sory fluid and consists of a corneal part only. It has no scleral flange and 
it rests entirely within the limbal circumference.”’ 

“The manufacture and fitting of the corneal lens is carried out on 
the basis of ophthalmometric measurements, the lens having a posterior 
base curve slightly less sharp than the most curved part of the cornea. 
The anterior curve is that which is necessary to form the corrective lens. 
An area of approximately one millimeter at the periphery of the lens 
on its posterior surface is of a flatter radius of curvature than the curva- 
ture based on the curvature of the cornea. This bevelled area increases 
the departure of the lens from the cornea at the periphery.” 

The Tuohy lens is held in place by capillary adhesion between the 
lens and the film of tears which separates it from the cornea. While the 
writer has not as yet had the opportunity of seeing this lens in use it 
seems that lateral and vertical slide or lag would be prevented by the 
bulge of the limbus at the corneal circumference. 

It is interesting to note that the idea of a corneal contact lens is 
not new. The first contact lens fitted nearly a century ago was of this 
type. Contact lenses resting on the cornea without accessory fluid but 
having a scleral ring have been fitted with good results by Heine, Mueller- 
Welt, Dallos and others. 

In a paper delivered before the American Academy of Optometry 
in December, 1947,* the writer expressed the opinion that Sattler’s Veil 
was not caused directly by the solution used in a contact lens but rather 
was caused by interference with the normal metabolism of the cornea 
which resulted from pressure (physical or hydrodynamic) upon the 
limbal and/or para-limbal areas. The fact that the 12 control cases 
fitted with the Tuohy lens did not develop corneal oedema would seem 
to support this hypothesis. 

Those who have had experience in fitting the early types of con- 
tact lenses which had small contour diameters (20 mm.) will remem- 
ber the discomfort and irritation which was caused by the lid margin 
coming in contact with the edge of the lens. The use of lenses with a 
larger contour diameter eliminated this problem. We must await per- 
sonal experience with the Tuohy lens to determine whether in eliminat- 


*To be published in the October, 1948, issue of the AMERICAN JOURNAL 
OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OP- 
TOMETRY. 
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ing the cause of corneal oedema we may not have at the same time rein- 
troduced the problem of lid irritation. 

It seems to the writer that the experience of Heine and others who 
have fitted contact lenses which rested on the cornea would indicate 
that no harm to the cornea results from such procedure. However, some 
of our experienced contact lens practitioners fear that an erosion of the 
cornea may result from such a method of fitting. Under the circum- 
stances it is logical to suggest that until this question is definitely an- 
swered we must proceed with caution. 

The development of the Tuohy lens is still in the experimental 
stage. It is being manufactured by the Solex Laboratories of Los Angeles 
who are planning to give demonstrations of the lens in principal cities 
at early dates. 


JOHN C. NEILL? 


3 
¢Chairman, Contact Lens Section, American Academy of Optometry. Member of 
faculty, Pennsylvania State College of Optometry. 
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CONTACT LENSES, THEIR INDICATIONS AND 
LIMITATIONS* 


D. W. Connert 
Terre Haute, Indiana 


The majority of optometrists apparently have not the inclination 
to do contact lens work but they surely need to be informed on the 
subject in order that they might give the best possible advice to their 
patients. Many patients seeking information about contact lenses con- 
sult their optometrist and are oftimes put off with a word of doubt con- 
cerning the merits or advisability of contact lenses. A few advisors even 
state flatly that they are harmful, or new and untried. Patients needing 
and wanting contact lenses will get them eventually, despite this type 
of advice, and it is far better to give thoughtful and proper information 
and thus retain the confidence of the patient than to ignore the issue 
completely. 

Contact lenses under present conditions must be considered supple- 


*Read before the Indiana Chapter, American Academy of Optometry, Indianapolis, 
Ind. For publication in the August, 1948, issue of the AMERICAN JOURNAL OF 
OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 
FOptometrist. Fellow, American Academy of Optometry. 
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mentary devices to regular spectacles rather than a means of disposing 
of them entirely. Myopes, especially those engaged in activities requiring 
their appearance in public, desire them for their cosmetic value. Others 
engaged in hazardous sports or occupations desire them for the pro- 
tective advantage which they afford. Many patients have a feeling of 
inferiority while wearing heavy lenses. Some of the conditions correct- 
able by contact lenses are scarred corneas; corneal irregularities of all 
kinds, including high astigmatism; asymmetrical astigmatism; irregular 
astigmatism; high hyperopia and other types of ametropia. For those 
persons having disfiguring corneal scars a cosmetic lens can be made 
with an iris to match the unaffected eye. 

Patients should be selected by establishing not only on need for 
contact lenses but determining to what degree the patient is willing to 
cooperate. Those patients-who derive the greatest benefit from contact 
lenses are those whose vision is 20/200 or below without correction and 
who have a great desire for better vision without glasses. The patient 
with a low refractive error who wants contact lenses just because he 
momentarily likes the idea should be discouraged immediately, for the 
chances are he will wear them only so long as they are a novelty and 
will shortly discard them. This patient will not take the time or make 
the effort to take proper care of his lenses and consequently will be a 
poor ‘booster’ for contact lenses. 

Myopia in all degrees is probably the most common defect corrected 
by contact lenses. Myopes with high refractive errors derive an added 
benefit from these lenses over regular ophthalmic lenses due to the fact 
that contact lenses increase the size of the retinal image. The probabilities 
are high that myopes will be made to see better with contact lenses than 
with ordinary spectacles. For example, a myope of six diopters obtains 
a magnification of the retinal image of ten per cent; a 20 diopter 
myope gets a magnification of the retinal image of 46 per cent.’ 

Among the many patients who can be benefited by contact lenses, 
the keratoconus patient probably derives more from these than any 
other single type of case. In keratoconus the natural imperfect cornea 
is replaced, for all practical purposes, by a perfect artificial cornea,—the 
contact lens. The vision with keratoconus may be limited to seeing 
fingers held a few inches away from the eyes and often may be improved 
to normal or nearly normal with contact lenses, providing the retina 


1Theo. E. Obrig. Contact Lenses. Second Edition. The Obrig Laboratories, New 
York, New York. pp. 108-110. 1947. 
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is undamaged and there are no other structural defects excepting the 
cornea. 

Contact lenses are ideal for correcting binocular aphakia. Most 
cataract spectacle lenses are heavy and produce aberrations and distortions 
when the eyes are not looking directly through the optical centers of 
the lenses. With contact lenses the weight is negligible and the appear- 
ance is usually excellent; and more important the eye is always looking 
through the optical center of the lenses regardless of the position of the 
eyes. Of course, auxiliary spectacle lenses are required for close work. 

Monocular aphakia is another defect which should be a ‘‘must”’ for 
contact lenses in instances where the vision in the unaffected eye is good. 
Especially is this true in young individuals who have had a traumatic 
cataract removed. The ordinary cataract spectacle lens increases the size 
of the image in the affected eye from 25 to 30 per cent. This disparity 
in the size of the images between the two eyes makes it difficult and 
nearly impossible for the patient to obtain binocular vision and comfort. 
A contact lens placed on the aphakic eye reduces the previously enlarged 
image to only approximately ten per cent, which frequently results in 
binocular vision.* 

In this commentary the writer has touched upon a very small 
portion of the contact lens program, but optometrists must recognize 
the fact that contact lenses are not a passing fancy, but are substantial 
and valued aids to vision. It is our responsibility to our patients to keep 
informed on developments in this field, and pass these on to patients as 
the need arises. 


1246 MAPLE AVE., 
TERRE HAUTE, INDIANA 


BOOK NOTICES AND REVIEWS 


Books received are acknowledged by notices in this department. Special selections 
will be made for more extensive review in the interest of our readers as space permits. 


SPATIAL SENSE AND MOVEMENTS OF THE EYE. Ewald 
Hering, M.D. Translated by Carl A. Radde, O.D. Published by 
the American Academy of Optometry, Foshay Tower, Minne- 
apolis, Minn. Cloth, 221 pages. Illustrated. $5. 1942. 

Although this book may have been reviewed previously, especially, 
when it appeared six years ago in English, it is felt that there are many 
who are not familiar with it and in view of the optometrists’ increasing 
interest in binocular vision, orthoptics, vision training and space per- 


j 
4 
| 403 


BOOK NOTICES 


ception, a brief discussion of this important work at this time is 
warranted. 

Ewald Hering (1834-1918) who wrote the original text for the 
Manual of Physiology of the Sense Organs (Hermann) is one of the 
great German scientists of the last century who ranks with Helmholtz, 
Panum, and Hillebrand. Hering, physiologist and psychologist, was 
born at Alt-Gersdorf, Saxony, on Aug. 5, 1834. He practiced medicine 
in Leipzig, and in 1862 he became lecturer in physiology at the 
University. He was professor of physiology at the medico-surgical 
Josephs-Akademic in Vienna (1865-70); at Prague (1870-95) and 
then again at Leipzig. Hering’s chief work was in physiological optics 
and he formulated the logical conclusion of the “‘nativistic’’ theory of 
the visual perception of space as opposed to the ‘‘empiristic’’ doctrine 
of Helmholtz. ‘ 

In his presentation of Spatial Sense and Movements of the Eye 
Hering limited himself to the discussion of salient binocular phenomena 
from known facts and careful experimental evidence. He wisely avoided 
the voluminous field of controversial theories. The study of sensory 
perceptions involves both physiology and psychology, and while the 
pursual of such material may require the keenness of mind and the 
seriousness of purpose unfamiliar to many optometrists, nevertheless, 
now that the need for more knowledge of binocular vision is becoming 
evident in the optometrist’s daily work, there are those who will make 
the effort necessary to study Hering’s work. 

We are all aware that in many instances we see objects whose shape 
and position in space appear to be different from that which we really 
know or find them to be by virtue of our other senses and by our 
previous experiences. However, more often we take for granted that 
familiar objects appear as they really are instead of as we see them. 
Although we see the trees at the distant end of a straight lane to be 
smaller and closer together than those of the same size nearby, never- 
theless, we imagine the distant trees to be equal in size and similarly 
arranged as those nearby. The circular face of a clock viewed obliquely 
may be imaged as an oval, but we continue to judge it to be round. The 
distinction between visual space and true space, as between objects as 
they are spatially and as they appear to us visually, is an important 
matter and one that should be appreciated if we wish to understand the 
laws of vision. 

Hering’s first four chapters (Retinal Correspondence, Localization 
in the Plane Visual Field, The Horopter, and the Prevalence and Contest 
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of Contours) contain many fascinating experiments which may be made 
with relatively simple instrumentation. Chapters V and VI (The Law 
of Identical Visual Directions and Vision with Disparate Points) de- 
scribe experiments with fixed binocular gaze and many important phe- 
nomena related thereto. In Chapter VII (Accuracy of Localization in 
Visual Space), Hering has much to say about the “‘nuclear’’ point and 
plane. The nuclear point of visual space is the virtual location of the 
binocularly fixated real point, and experiments by Hering, Donders, and 
Helmholtz demonstrated that the nuclear point coincides fairly well 
with the visual point. Chapter VIII (Double Seeing of the Single, and 
Single Vision of the Double) is the final chapter in Section I which 
is devoted to vision with fixed gaze. It is interesting to note in this 
chapter, as well as in others, reference to such matters as “‘binocular 
lustre’’ and the non-fusing of disparate images affecting binocular 
perception—which points have been mentioned in current orthoptic 
techniques especially by Brock. 

Hering points out that vision with fixed gaze is unnatural and a 
condition used for purposes of scientific examination. Section II is con- 
cerned with vision .with moving eyes and contains Chapter IX (The 
Movements of the Visual Point), Chapter X (The Movements of the 
Eyeball) , Chapter XI (The Association of the Eye Movements) , Chap- 
ter XII (Localization with Moving Gaze), Chapter XIII (The In- 
fluence of the Experience Motives on Localization), Chapter XIV 
(Stereoscopy), and Chapter XV (Binocular Color Mixture and Con- 
trast). These chapters discuss and describe experiments which anyone 
concerned about binocular vision would profit by reading. Much of the 
information should be helpful, especially to those interested in orthoptics 
and visual training. Although Hering wrote sixty years ago, it is very 
interesting to see recorded many phenomena which are being “‘rediscov- 
ered”’ in our current literature on orthoptics. 

Spatial Sense and Movements of the Eye is indeed meaty fare, but 
it is the type of mental pabulum sorely needed to bring stability to many 
of the ideas and techniques currently advocated. 

ROBERT E. BANNON 


STRABISMUS, A CLINICAL HANDBOOK. G. J. Epstein, M.D. 
Published by the Blakiston Company, 1012 Walnut St., Phila- 
delphia, Pa. Cloth, 224 pages. Illustrated. $5. 1948. 

The author reviews the anatomy and physiology of the extraocular 
muscles and presents the fundamentals of the physiology of binocular 
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vision. He reviews concomitant and paralytic strabismus and stresses the 


surgical correction of this problem. 
CAREL C. KOCH 


PRINCIPLES GOVERNING EYE OPERATING ROOM PRO- 
CEDURES. E. I. Clevenger, R.N. Published by the C. V. Mosby 
Company, 3207 Washington Boulevard, St. Louis, Mo. Cloth, 
215 pages. Illustrated. $5.50. 1948. 

The author provides, in outline form, the requirements for the eye 
operating room, including tables and photographs, to aid in the care 
and handling of surgical instruments and operating room equipment 
used in eye surgery. CAREL C. KOCH 


HANDBOOK OF OPHTHALMOLOGY. E. L. Goar, M.D. Published 
by the C. V. Mosby Company, 3207 Washington Boulevard, 

St. Louis, Mo. Cloth, 166 pages. Illustrated. 7 colored plates. 

$5.50. 1948. 

This book contains the basic ocular material presented to under- 
graduate medical students at Baylor University. It is the author’s hope 
to thus give these students a background in ophthalmology for use in 
their later practices as physicians. CAREL C. KOCH 


OPHTHALMIC MECHANICS FOR THE REFRACTIONIST. 
George Joseph Haus. Published for the Southern College of Op- 
tometry, Memphis, Tenn. 199 pages. Board covers. Lithoprinted. 
Illustrated. 1948. 

This is a textbook used in the course on ophthalmic mechanics at 
the Southern College of Optometry. The author covers the theories of 
light and the action of lenses upon light. He presents a review of the 
types of optical glass. He next discusses the subject of ophthalmic lenses, 
prisms and the effect of decentration. He then covers the subject of 
transposition, neutralization and the vertex power of lenses. He presents 
a brief chapter on refractive errors and one on ophthalmic frames and 
the taking of frame measurements. The subject of grinding and polish- 
ing lenses is covered by the author who also presents a chapter on the 
writing of prescriptions. 

The above student material is presented in 2] chapters. The 
equations and formulas are well executed and the illustrations are care- 
fully chosen. CAREL C. KOCH 
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THE KONO MANUFACTURING COMPANY. 


55 E. WASHINGTON ST., CHICAGO, ILL. - CHARLESTON, S. C. 


According to leading authorities, twenty- 
five per cent of all young people have de- 
fective vision. These millions of youngsters 
especially need sympathetic professional 
care. And they require frames particularly 
designed for their studious and active years. 
To assist the profession in treating this im- 
portant problem, Kono has created four 
Junior Konoptics. 


(A) Ful -Vue, as the name implies, provides the 
widest possible vision for wide-eyed boys. 


(C) Drop-Eye features a riding bow which holds 
glasses firm during strenuous activity. 

(D) The Miniature Hussey and (B) Seventeen 
enable the youngsters of the gentler sex to 


study and play without detracting from their 
youthful charm. 


— AVAILABLE THROUGH YOUR LOCAL SUPPLY HOUSE — 


69-24 FORTY-NINTH AVE., WOODSIDE, N. Y 
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Box 204A Chagrin Falls. Ohio 
Simple to Operate * Accurate * Guaranteed 


The Bio-photometer provides a fundamen- 
tal visual test in connection with the ability 
of your patients to respond to light and 
darkness. Light thresholds are measured 
over an extremely wide range. A standard 
source of bright light is included so that a 
standardized test for dark adaptation can 
he made. You can detect even mild degrees 
of “night blindness” with the Bio-photo- 
meter. World-wide use since 1936. Fairly 
prompt deliveries for the first time in sev- 
eral years. Write for complete information. 


BI0- MEDICAL 
INSTRUMENT CO. 
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Aberdeen : Albert Lee Beloit Bismarck Brainerd Duluth Claire : Huron 
le Crosse : Miles City : New Ulm : Rapid City Rochester : Stevens : Wevuseu : Winona 


Precision made, infra-red absorp- 
tive Therminon now available in 
oval-top bifocals. 


Therminon "A" Bi- 
focals are of the 
same high quality 
that has made Ther- | 
minon lenses so well 
known for providing 
eye comfort and 
protection. 


WRITE FOR COMPLETE INFORMATION 
“COOL FILTERED LIGHT IS BEST FOR SIGHT" 


CORPORATION 
MANUFACTURERS OF THERMINON . .. AND OTHER FINE OPHTHALMIC LENS 


RIMWAY FUL-VUES 


Cushioned Against Breakage Cushion-Mount Rimways 
differ from ordinary Rimways. They have the famous Duratex 
cushioning that has proven a boon against lens breakage. 

A Duratex filled strap seat protects on one side, a 

Duratex lined washer on the other and the Duratex is carried 
down into the screw hole. No metal touches glass. Shock 

and strain are absorbed. Breakage is minimized. 


In stock at Johnson's and ready for delivery are the 


2 Cushion-mount Rimway styles below. 


The Canterbury The Hibrow 


pohuson Optical Co. 
Succesor to JEFFERY OPTICAL CO. 
301 Phy. and Surg. Bldg. 
Atlantic 2469 Minneapolis 
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TELEBINOCULAR 


and a TEL-EYE-TRAINER 


The New Keystone Telebinocular with the Ortho-Trainer and the Rotor Control 
A Sturdy Telebinocular and Regular Slide Holder with— . 


1. Lenses corrected for color and spherical 3. Special light under the lens wells so that 


aberration. the technician can view the patient’s eyes. 
2. Removable auxiliary lens wells adapted to 4. Substantial base and well-balanced sup- 
wide and narrow P.D.’s. porting arm. 


The Ortho-Trainer is a SPECIAL slide carrier with the following features: 
1. Accommodates TRANSPARENT split 3. Electric connections for regular outlets and 


slides and OPAQUE split cards. - for Tele-Rotor flash contfol. 

2. Adjustable to maintain—at all distances—- 4, New slides are available for Accommoda- 
a. Orthophoric separation; b. Constant sep- tion, Duction, and Stereopsis Training, with 
aration; c. Desired Base-out and Base-in special emphasis on near-point probleme. 
separation; d. Desired accommodation-con- 
vergence relationship. Further Information on Request. 


KEYSTONE .VIEW CO., Meadville, Pa. 
PIONEERS IN VISION-TRAINING EQUIPMENT 


ANNOUNCEMENT 


We have been authorized 
and are now ready to 


complete prescriptions 
with Julette (jeweled 
lenses). 


Julette glamorizes Numont and Rimway glasses 
anew, adds the decorative touch, the color and 
sparkle that women yearn for. Available in any of 
a dozen colors, to match milady's accessories. 


Winnesota Optical Company 


621 West Lake Street Minneapolis 
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